This report describes the results obtained in a series of experiments done with a variety of dif--lerent electrostatic quadrupole configurations, using the precision optical bench system described elsewhere in these proceedings.1
imax is defined as the maximum current obtainable for fixed quadrupole and beam parameters as the quadrupole strength is varied. Other definitions for a generalized peveance could be used. For instance, a beam brightness criteria could be used. However, for all the cases which we have investigated to date the maximum brightness occurred near the maximum current.
The experiments were done for the most part with singly charged Argon ions (A = 40) with energies of 1 or 2 keV. By varying the beam energy, and observing the correct V3/2 behavior, we had confidence that we were saturating the channel and were not limited at the ion source. We This compares to our other lattice, except that the quadrupole filling factor is smaller. The results of the 10-cell triplet, the 10-cell FOODOO, and the 25-cell FODO all gave a generalized perveance of 0.74 x 10-6. Our 10-cell FOODO setup gave us a perveance of 1.2 x 1o-6. For only 2.5 cells, the transmitted perveance was up to 1.7 x 10-6.
We made one run with 25 cells arranged in a FODO lattice with an aperture plate at the end of the lattice. The plate was located at the lattice point where the horizontal and vertical beta functions are equal. The circular hole had a diameter of 3.4 mm. The Faraday cup was placed behind the aperture plate and the channel tuned for maximum current. Not surprisingly) this turned out to correspond to an unperturbed phase advance/cell of about 72 degrees. the same value that the SCTRAN computation had indicated for the maximum brightness (see Fig. 2 We would like to take this opportunity to ac--knowledge the skillful assistance or K. Riker in the operation or this experiment, and especially the ion source.
